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What is Claimed: 



1 1. A microcavity forming device for making microcavities in a tungsten wire 

2 comprising: 

3 a source of particles; 

4 a housing for receiving a heated tungsten wire; and 

5 a plurality of jet nozzles disposed in the housing for spraying the particles toward 

6 the heated tungsten wire with sufficient force to embed the particles into the heated 

7 tungsten wire, whereby the particles form the microcavities in the heated tungsten wire. 

1 2. The device of claim 1, wherein the particles have a size ranging between 

2 0.35 and 0.75 microns. 

1 3. The device of claim 1 wherein the housing includes an enclosed cylindrical 

2 surface, and 

3 the jet nozzles are circumferentially positioned on the enclosed cylindrical surface 

4 and directed to spray the particles toward the tungsten wire. 

1 4. The device of claim 3 wherein the heated tungsten wire is received along a 

2 length dimension of the cylindrical surface and substantially at a radial center of the 

3 housing, and 

4 the jet nozzles are positioned in a plurality of rows along the length dimension, and 

5 each row is circumferentially spaced from another row on the enclosed cylindrical surface. 

1 5. The device of claim 1, further including a particle remover for removing the 

2 embedded particles from the tungsten wire. 

1 6. The device of claim 5, in which the particles include molybdenum, and 
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2 the particle remover includes a heater for heating the particles embedded in the 

3 tungsten wire to a melting point temperature of molybdenum, 

4 whereby the embedded particles are melted away from the tungsten wire. 

1 7. The device of claim 5, wherein the particle remover includes a chemical 

2 solution for dissolving the embedded particles In the tungsten wire. 

1 8. The device of claim 5, wherein the particle remover includes a blower for 

2 blowing away the embedded particles from the tungsten wire. 

1 9. The device of claim 5 further including 

2 a coiling device positioned downstream from the particle remover for coiling the 

3 tungsten wire, after the particle remover removes the particles from the microcavities in 

4 the tungsten wire. 

1 10. The device of claim 5 further including 

2 a coiling device positioned upstream from the particle remover for coiling the 

3 tungsten wire, before the particle remover removes the particles from the microcavities in 

4 the tungsten wire. 

1 11. The device of claim 1 wherein the particles are made of one of tantalum, 

2 rhenium, molybdenum, tungsten, silicon carbide, rare earth elements and glass beads, or 

3 any combination thereof. 

1 12. The device of claim 1 wherein the housing is formed from a material that 

2 includes silicon carbide. 

1 13. The device of claim 1 further including 

2 a pulling device for pulling the tungsten wire through the housing. 
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3 wherein as the pulling device pulls the tungsten wire through the housing, the jet 

4 nozzles spray the particles onto the tungsten wire. 

1 14, A method of forming microcavities in a tungsten wire comprising the steps 

2 of: 

3 (a) receiving a heated tungsten wire in a housing; and 

4 (b) spraying the heated tungsten wire with particles with sufficient force to form 

5 microcavities in the tungsten wire, 

6 wherein the particles range from 0.35 to 0.75 micron in diameter and are made of 

7 one of tantalum, rhenium, molybdenum, tungsten, silicon carbide, rare earth elements and 

8 glass beads, or any combination thereof. 

1 15. The method of claim 14 further including the step of: 

2 (c) removing the embedded particles with a particle remover. 

1 16. The method of claim 15 wherein the method further includes the step of: 

2 (d) coiling the tungsten wire after the embedded particles are removed in step 

3 (c). 

1 17. The method of claim 15 wherein the method further includes the step of: 

2 (e) coiling the tungsten wire before the embedded particles are removed in step 

3 (c). 

1 18. The method of claim 15 wherein step (c) includes heating the heated 

2 tungsten wire to melt the embedded particles in the microcavities of the tungsten wire. 

1 19. The method of claim 15 wherein step (c) includes dissolving the embedded 

2 particles in the microcavities of the tungsten wire in a chemical solution. 
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1 20. The method of claim 14 wherein step (b) includes pulling the tungsten wire 

2 while spraying the tungsten wire with particles. 

1 21. The method of claim 14 including heating tungsten material to a malleable 

2 temperature, and drawing the tungsten material to form the heated tungsten wire, prior to 

3 step (a). 



